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(54) Title: BANDAGE FOR SUSTAINED DELIVERY OF DRUGS 




(57) Abstract 

A bandage (10) for the transdermal or topical administration of a drug (14) over an extended period of time com- 
prising an impermeable backing sheet (12), a solid drug pellet (14) on the backing sheet (12), and a iaver of contact adhe- 
sive (18) covering the pellet (14) and backing sheet (12). In another form, the adhesive (18) is carried by a web (20) made of 
a non-woven fabric. Control over the rate of dissolution of the solid drug (14) can be achieved by varying the type of web 
fabric (2 rx the type of adhesive (18), and the thickness of the adhesive (18) 



f(Mt THE PVXTOSES Of INFORMATION ONL Y 

'i C^u^ l oU,.cU f yS^P^ W U»PCto oUM ^^o t ^up U .^,n, e ™.,o n .u„ pl 
Nations under the PCT. 

MB Mauritania 



VT Austria 

AU Australia 

§B Bartoa4oa 

91 Baftfluiii 

CT Catmal Aftkan Mpublk 

CO Congo 

CH SwttWftand 

CM C4!"tlO0Q 

Dt Otrmafiy, P«*«^ Moublk of 
■ ot DAfiuft 
v n FtaUnd 

n Franca 



GA 


Gabon 


G» 


Unit** !UttS*o<n 


mi 


Hungary 


rr 


Italy 


JF 


Jipta 


KF 


Dtmoomtk Hopla 




of Rom 


n 




u 


Utttmniialn 


UL 


MLaata 


uj 


tajtcmbctttt 


MC 


Monaco 


MG 




ML 


Matt 



MW Malawi 

ML NtflwUnds 

MO Noi**> 

lO Romania 

SO Sudan 
Sweden 

SM Scfttftftl 

SU Soviet Uotoo 

TO Chad 

TC To«o 

US United Saw of An«m . 



ib 



is 



20 



PCT/USSS/01295 

WO 86/00536 



-1- 

nnTir .„, en. SUSTAINED DFTiTVKBY OF DRUGS 
r1nl ^ ~* t»h» invention 

Thia in v«ntion relate* to bandage* and 

systems for controlled release of tran.dera.lly or 
topically administered drug, and, more particularly, 
to an improved bandage in which the patient's normal 
sKin moisture effect, dissolution and delivery of 
the dru-;. 

Backgroun d of the invention 

As used in this application and the 
appended claims, the word -drugs- is intended in its 
broadest sense to apply to all medicaments of any 
type, wnether topical or systemic, applied for 

therapeutic purposes. 

in recent years, there have been provided 
numerous bandages designed for delivery of drugs to 
the sKin or mucosa of the wearer. One group of such 
prior banoages is represented by 0. S. Patent Nos 
3,632,740, 3,769,071, and 3,896,789. which teach the 
incorporation of specific active agent, into a 
pressure sensitive adhesive for direct contact with 
skin lesions, and the like. Those bandage, had no 
me ans for control of the rate of delivery and were 
objectionable for many application, because of the 
direct contact of the drug with the skin. 

Another group of prior bandage, employed 
specially designed diffusion membrane, and drug 
reservoirs as represented by U. S. Patent No.. 
3 598,122 and 4,069,307. Tho.e bandage, were 
complex, expensive, and involved difficult and 
precise manufacturing techniqu s. 

An offshoot or refinem nt of the drug 
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r servoic approach result d in the 
mi cro- ncapsulation of fine particle f th drug 
and the disp rsion of th microcapsules within • 
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matrix comprising a discrete layer of a laminar 
structure. Representative of such bandages are 
U. S. Patent Nos. 3,996,934, and 3,598,123. Once 
again, such bandages were complex, costly and 

5 difficult to make. 

0. SJ. Patent No. 4,286,592 teaches another 
laminate bandage in which the drug is dispersed in a 
dissolution carrier matrix, and discusses the use of 
an adhesive to control the rate of dissolution and 
10 administration of the drug. Here, too, the bandage 
was complex and costly and required specific 
manufacturing parameters. 

* simpler bandage is shown in Patent No. 
4,307,717, but it still required that the drug be 
15 dispersed in a matrix and it did not address the 
question of control of the rate of dissolution. 
Summary of the Invention 

The present invention grows out of the 
discovery that sustained, substantially constant 
20 rate of release over long periods of time can be 

obtained using drugs in solid form. In its broadest 
form, the bandage of the invention comprises only a 
liquid- Impartiable backing, a solid drug, preferably 
in pellet form, and a woisture-permeable skin 
25 contact adhesive. Controlled rate dissolution of 
the solid drug results from contact therewith of 
water or water vapor emanating from the skin of the 
wearer. 

The solid drug nay ba uaed in its pure form 
30 and no added excipients, matrices, or dissolution 
carriers ara r quired. The salutary results 
achl vad derive fr m the correlati n batween th 
body - istura and the a lability f the drug th rein 
and th* tact that such moisture can pass through the 
35 adhesive up to th drug and the dis olved drug is 
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abl. to p... bad throuoh th. \dh .iv to th. ."n 

of the patient. ^ . ^„ 

^ f h» rate of dissolution 
Further control of the rate 

can b. obt.in.d la . nu»b.r ot way.. On. ..thod " 
by v.ryin, th. co.po.ition ot th. .dh..iv. 
Us thicKn.... Anoth.r «t«od is to Incorporate 
int. th. .dh..iv. . v.hicl. in which th. dru, U 
soluble, but -or. or I... soluble than in th. body 
moisture ot th. patient. 

Th. band.oe may l n <= lud « * c,ctl " 

for th. adhesive. Th. carrier web m.t.ri.1 can also 
b. s.lect.d so that it «.y have an .ff.ct on th. 
rat. ot dissolution. In .11 it. ton... th. 
i„v.ntiv. band.,. 1. .i-pl.. ."ici.nt 
to ma*., and .li«in.t.s th. objectionable t.atur.s 
of th. prior art device., such ... dru, r.s.rvolrs, 
».tric.s. »icro.nc«p.ul.tion, diffusion rn.mbr.ne.. 

and th. liKe. 

Oth.r t.atur.s and advantages of th. 
inv.ntlon -ill b. apoar.nt from th. followlna 
d.scription and claim, and ar. lllustrafd 
accompanylno dr.win,. which .how .tructur. 
pr.f.rr.d te-tur.. ot tn. pr.s.nt invention and th. 
principle, th.reot. 

" — PIG. 1 I. . P«.p.ctl». • °« n<1 »« e 

.mbodyin, th. principle .t th. inv.ntion with 
portion, ot th. .dh..iv. l.y.r b.in, broK.n away to 
tev.al lnt.rnal .ttuetut.i 

PIO. 2 i. •«> .nl.ro..* vertical .actional 



15 
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30 



vi w ta*en n the plane of line 2-2 in PIG. 1, 

PIG. 3 i. a similar via* of a modifi d form 

of the bandag > 

PIG. 4 is a similar vie* f another 



35 modifi d f cm f the bandage, and 
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FIG. 5 is a jraph of th dissolution of two 
representative drugs plotted against time, the drug 
for the bandages of Examples 1, 2, and 3 being 
timolol, and the drug for the bandage of Example 4 
5 being phenylephrine hydrochloride. 

Description of the Preferred 
Embodiments of the Invention 

10 Referring with greater particular lity to 

the various figures of the drawings, there is 
illustrated in FIGS. 1 and 2 the basic bandage 
structure of the invention indicated generally by 
the numeral 10. Bandage 10 comprises a flexible 

15 liquid-impermeable backing layer or sheet 12. The 
backing sheet 12 is chosen to prevent migration of 
the drug therethrough and insure one-way diffusion 
of the drug when applied. In this regard, the 
backing sheet may be gas-impermeable as well as 

20 liquid- impermeable, it being necessary only that the 
same be impermeable to the drug in its dissolved or 
vaporized state. For this purpose, a variety of 
thin, sheet-like materials are suitable, including 
aluminum foil, polyester, polypropylene, 

25 polyethylene, polyurethane film, and a laminate of 
aluminum foil and polyester. Desirably, backing 
sheet 12 is thin and flexible, having a thickness in 
the range of 6 to SO microns. 

positioned on the backing sheet 12 is a 
30 thin pellet 14 made of a compressed, solid drug. 
Th solid drug pellet 14 may be substantially 
circular in form and have an inner face 16 f 
substantially larger dimensions than the p list's 
thickness. In this regard, the pellet 14 may rang 
35 between 0.5 and 10 cm in diam t r, 5 and 1,000 
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n 1 and 



10 



15 



20 



.icon, in thicRn.ss. «>.v. . — b-t« n 1 .«« 
1,000 -,. Th. slonific.nc of th. r.Ltiv ly 
surface area 1« -111 °«co». apparent a. the 

d»ficriDtion proceeds. 

* ^ ^ skin contact adh „ lv . „ cov.es 

the pellet 14 and retains the ..». on the baefcina 
sheet 12. The layer 18 may comprise any of the 
conventional pressure sensitive adhesive., such ... 
acrylic copolymer, styren.-bufdlen.-.tyrene. 
styrene-isopr.ne-.tyr.n. and silicon, polymer, and 
may also contain tacKifylng r.sins. 

Th. acrylic adh.sive. may M s.l.ct.d from 
a variety of pressure-sensitive adhesive copolymer. 

ar. well Known in th. art. Broadly, the useful 
pressure-sensitive adhesive, include th. copolymer, 
of acrylic and/or -.th.crylic acid.. .l*yl »«yl.t. 
and methacrylat. e.t.r. confining 1 to 10 carbon 
atom., »uch as, mathyl methacrylate and 
2-ethyl-hexyl acrylata, acrylaoid.s and 
meth.cryl.mid... and additional copoly».ri».bl. 
.wno.thyl.nic.lly unsaturate »o»om.r.. such ... 
vinyl .ctate. acrylonitril. and .IKyl vinyl .th.r. 
containing 1 to 10 croon atom., such ... propyl 

vinyl ether • 

More specifically, the pressure-aensitive 

acrylic adheeivea may comprise copolymers o£ 
2-ethyl-hexyl acrylata. vinyl acetate and acrylic 
acid aold under auch trademarks or tradenames as 
Celva RA-788 made by Monsanto. AS-3<1 made by Avery 

) chemical and Aeroeet 1085 made by Aahland. 

The pressure-sensitive rubber-based 
adhesive may lUewl. be s.l.cted fr m . . variety I 
c mpounds o£ atyrene-butadiane-atyran. (SBS) and/ r 
.tyr.n.-isopr.n -styren. (SIS) block copolymers, one 

5 r mor plaaticisera and a stabiliser. Such 
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pr ssure-sen.itiv adh siv » may include compounds 
of rubb r-based block copolymers such as Kraton 1101 
(SBS) oc 1107 (SIS ) (Shell Chemical Company) . one oc 
mote tackifier resins sold under such trademarks or 
5 tradenames as Hercolyr. D, Piccolyte A-115, Stabilite 
Ester 10 and Foral 85, and a suitable stabilizer. 

More specifically, the pressure-sensitive 
rubber-based adhesives may comprise from 10 to 30% 
block copolymers of styrene-butadiene-styrene or 
10 styrene-isoprene-styrene, from 30 to 70% tackifyinq 
resins and 1 to 3% of a stabilizer. 

Silicone adhesives may comprise solvent 
solutions of silicone gum and res.in, partially 
condensed, of the type sold under such trademarks or 
15 tradenames as Dow Corning 355, and PSA 595 or PSA 
6574 made by General Electric. 

Thickness and composition of the adhesive 
layer 18 has been discovered to have an effect on 
controlling the rate of dissolution of the drug 
20 pellet 14 as will subsequently be descri ed. It has 
thus been found that acrylic adhesives permit faster 
rates of dissolution than a rubber-based adhesive, 
and the adhesives may likewise contain tackifying 
resins, or other additions or fillers. Adhesive 
25 layers oetween 10 and 150 microns in thickness '.:..«• 
been found to be effective depending upon the 
particular drug and application involved. The 
adhesive layer 18 may be further modified by 
addition of a drug dissolution vehicle as will be 
30 seen from an example to be described. 

Any solid drug which is compressible or 
handleable in powder form may be employed in its 
pur form without the addition of any additives. In 
g n ral, the drug will hav a relatively low melting 
35 point, on the order of 1 than 150 C and be 
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f 0.1 to 



10 



10 0 " succ ..,-1 r..u. t . -n .chi.v.d 

"th adr.n.r,lc. such a. timolol .no ph.nyl.phrln. 

MI ° C T PW . 3. th.r. I- IU-«- • 

£ocB of th. b^. 10 w h «.in th. 1-V« » 

comPt is.s *. =o. r ^ . ~» . -;- th \ 

indicted, th. c.rri.r web is 

l.y.r o£ adhesive 1» on th. inn.t or p.ll.t .10. 
thereof. Th. adhesive layer 1» »»y »"V " 

:r:r;.~"" : 

Preferably, carrier web 20 compels., a non-woven 
tat ric composed o£ nylon, polyethylene, 
polypropylene, rayon, cellulose-rayon, or polyester 
and h.vlna . fabric w.loht of from 1 " 
100 om/» J . «ov.n fabric, of ,au» or , 
Lt.ri.l. h.vlno . w.i,ht of from 0.5 to 100 
„y .1.. be employed. Choice of c.rri.r web 
, ..teri.l can h.v. .. on th. rate of 

absolution apparently related « th. polarity of 
the of construction. It ha. thus ...n 

discovered, fo, .—Pi.. that . • 
relatively polar molecule. •»«> nylon, tends 
s retard th. rat. of dissolution. 

in PIG. 4. th.r. U illustrated anoth.r 
TO „ifi.d for- of th. band.,. 10. In this 
embodiment, th. l»p.r«..bl. baCin, sn..t 12 is 
cov.r.d by an out.r lay. « to ,iv. th. band.,. 
,0 finished f..l. loo, «d -...ability. Th. outer 

I. y.r 22 should b. tl.xlble. conformable. 

II. ht-.l9nt and c mfortably w arable. I« thl 

' ..•>•> m>v c maris, eclusiv* 

i<t d th. out.r lay.r 22 may c mpnse 

f n». of P ly.thyl.n.. polypr pyl.ne. polyvinyl 
films or p »i« , „ -.occlusive woven or 

3S chloride and p lyur.th.n.. r n n-occlu.i 
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non-woven fabrics of the earn composition a the 
carrier web 18 or a perf rated film of any of th 
listed materials* end ranging in thickness from 10 
to 200 microns. 

5 As a final finish, the bandage 10 

preferably includes a protective liner (not shown) , 
for example, silicone or polyf luoroathylene coated 
release liners as are well known in the art, 
removably adhered to pressure sensitive layer 18. 

10 Such a liner may be made of paper or film on the 
ordar of 25 to 200 microns thickness and protects 
the adhesive prior to use and prevents drug 
migration through the adhesive during storage. 

The examples which follow .illustrate the 

15 invention, but are not intended to limit the 
invention in any way. 

Example 1 
A bandage for administering the 
beta-adrenergic blocker timolol transdermally for a 

20 period in excess of 80 hours was made in the 

following manner. A 50 mg wafer-like pellet of 
timolol was prepared in a standard potassium bromide 
pellet press, the substantially circular pellet 
having a diameter of a Bout 1.25 cm and a thickness 

25 of about 350 microns. The drug pellet was placed on 
aluminum foil of 50 microns thickness and this was 
overlaid with a layer of acrylic adhesive of 50 
microns thickness, said adhesive being mass cast 
from solution (toluene, heptane) at 40-50% solids, 

30 wherein the acrylic fraction comprises an acrylic 

copolymer prepared through reaction of 2-ethyl-hexyl 
acrylat , vinyl ace?&^e and acrylic acid. In vitro 
c leas tests were carried ut n the bandag using 
standard apparatus and techniques, namely Standard 

35 U.S. P. Type 2 diss lution apparatus with with a 
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C natant 



phosphate buffer solution of pH 7,4 
release o£ the drug was sustained over a peri d in 
excess of 80 hours, after which the release slowed 
appreciably and the drug was substantiaxly 
S exhausted. Between 4 and 72 hours, the drug release 

. approached a linear rate. 

Example 2 

A. bandage for administering timolol was 
made. As in Example 1, a 50 mg pellet of the drug 
10 was prepared and placed on aluminum foil of 50 

microns thickness. The pellet was then overlaid 
with a tackified styrene-butadiene-atyrene 
pressure-sensitive adhesive containing 5% mineral 
oil, said adhesive being mass cast from solution 
15 (toluene, heptane) at 40-50% solids, wherein cne 
rubber fraction comprises a compound of 18% 
styrene-butadiene-styrene block copolymer, 15% 
random styrene-butadiene copolymer, 61% tackifying 
resins, 5% mineral oil, and 1% stabilizer. For 
20 purposes of comparison, the solubility of timolol is 
about 8 mg/-l in water- and about 4 »g/«l in mineral 
oil. in the same standard in vitro release tests 
substantially constant release of the drug was 
sustained for a period in excess of 120 hour, after 
25 which the 4.1mm -lowed appreciably and the drug 
was substantially exhausted. Between 8 and 100 
hours, the drug release approached a linear rate. 

Example 3 

A bandage for the administration of timolol 
30 was made by preparing a pellet of the drug and 

placing the sam on aluminum foil a. in Examples 1 
and 2. The ptllct wa then cverlaid with an 
adh sive carrier web mad of n n-woven polyest r 
having a fabric weight of 19.9 gm/o*. me carrier 
35 w b had previ usly be n coated n th pell t side 
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with acrylic adh sive, having the am composition 
as in Example 1, of 25 microns thickn ss and on th 
non-pellet, or skin-contact, side with the same 
acrylic adhesive of SO macrons thickness. In the 

S same standard in vitro release tests substantially 
constant release of the drug was sustained for a 
period in excess of 120 hours after which the 
release slowed appreciably and the drug was 
substantially exhausted. Between about 15 and 96 

10 hours, the drug release approached a Linecr fate. 

E xample 4 

A bandage for the administration of the 
drug phenylephrine hydrochloride was made in the 
following manner. A 70 mg wafer-like pellet of the 

15 drug was prepared in a standard potassium bromide 
pellet press, the substantially circular pellet 
having a diameter of about 1.25 cm and a tnickness 
of about 350 microns. The drug pellet was placed on 
aluminum foil of 50 microns tnicknes*. This was 

20 overlaid with an adhesive carrier web made of a 

non-woven polyester having a fabric weight of 
2 

19.9 gro/ra . The carrier web had previously been 
coated on the pellet side with tackified 
styrena-butadiene-styrene pressure-sensitive 

25 adhesive, having the same composition as in Example 
2, of 25 microns thickness and on the non-pellet, or 
skin-contact, side with acrylic adhesive, having the 
same composition as in Example 1, of 50 microns 
thickness. In the same standard in vitro release 

30 tests, substantially constant release of the drug 
was sustained for a period in excess of 35 hours, 
after which the drug release slowed appreciably and 
the drug was sub tantially exhausted. Betw en about 
1 and 32 hours, the drug r 1 ase approach d a linear 
Z 35 rat . 

V: * 

t 
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lt should be apparent from the foregoing 
that the invention provides a simple, efficient and 
inexpensive bandage for the sustained transdermal or 
topical administration of drugs over an extended 

5 period of time. The use of solid drugs 
advantageously eliminates all matrices* 
encapsulations and dissolution media of tfte type 
heretofore required in bandages of this type. It 
should be appreciated that the term "bandage" is 

10 used in its generic sense to apply to any skin 

adhesive device whatever its form or shape. While 
preferred embodiments have been illustrated and 
described herein, changes and variations may be made 
by those skilled in the art without departing from 

15 the spirit and scope of the appended claims. The 
invention is defined by the claims that follow. 
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WHAT IS CLAIMED IS: 

1. A bandage for transd rmal or topical 
administration of a drug to the wearer thereof 
comprising t 

5 a liquid- impermeable backing sheet; 

a solid drug pellet positioned on said 

backing sheet; and 

a layer of pressure-sensitive adhesive 
covering said drug pellet and backing sheet so that 

10 all upraised surfaces of said pellet are encased by 
said adhesive and said pellet makes no physical 
contact with the wearer during administration of the 
drug, whereby said adhesive remains in physical 
contact with the wearer and the drug is administered 

15 without puncture of the stratum corneum. 

2. "he banc* age of claim 1 wherein said 
backing sheet comprises a material selected from the 
group consisting of aluminum foil, polyester, 
polypropylene, polyethylene, polyurethane film, and a 

20 laminate of aluminum foil and polyester. 

3. The bandage of claim 2 wherein said 
backing sheet has a thickness between 6 and 50 
microns . 

4. The bandage of claim 1 wherein said drug 
25 pellet is substantially circular in configuration and 

has a diameter between 0.5 and 10 cm and a thickness 
between 5 and 1,000 microns. 

5. The bandage of claim 4 wherein said drug 
pellet weighs between 1 and 1,000 mg. 

30 6. The bandage of claim 1 wherein said 

pressure-sensitive adhesive comprises an adhesive 
selected from a gr up consisting of acrylic 
copolymer, styren -butadiene-sty rene , 
styr ne-isoprene-styrene, and silicone poly** r. 

35 
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7. The bandage of claim « wh "in " ld 
adhesive layer ha. a thickness between 10 and 150 

microns. . .««,« 

8. The bandage of claim 6 wherein said 

pressure-sensitive adhesive has mineral oil 

Incorporated therein. 

9. a bandage for transdermal or topical 
administration of a drug to the wearer thereof 

comprising : 

a liquid- Impermeable backing sheet; 

a solid drug pellet positioned on the Inner 
surface of said backlnq sheet? and 

a carrier web coated with pressure-sensitive 
adhesive covering said pellet and backing sheet so 
thct all upraised surfaces of said pellet are encased 
by said carrier web and said pellet make, no physical 
contact with the wearer luring . admlnl.tr a tlon of the 
drug, whereby said adhesive coated web remains In 
physical contact with the wearer and the drug is 
administered without puncture of the stratum corneum. 

10. The bandage of claim 9 wherein said 
cuier web comprises a non-woven fabric selected 
from a group consisting of nylon, polyethylene, 
polypropylene, rayon, cellulo.e-r.yon. and 

11. The bandage of claim 10 wherein .aid 
non-woven fabric ha. a weight between 1 and 
100 mg/m 2 . 

12. The bandage of claim 9 wherein .aid 
carrier web comprises a woven fabric of gau.e or 
celluloslc material, having a weight of between 0.5 

2 

and 100 gm/m . 

13. The bandage f claim 9 wherein *>ld 

carrier web 1. coated with Mid adhe ive on both of 
its surfac s. 
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14. The band ge < 13 « h «" ln sald 
adhesive comprises an adh slve • lect d from the 
group consisting of acrylic copolymer, 
etyrene-butadiene-styrene, styrene-isoprene-styrene , 

5 and silicon* polymer. 

15. The bandage of claim 14 wherein the 
coating of said adhesive on the skin contact surface 
of said carrier web has a thickness between 10 and 
300 microns and the coating on the Inner surface 

10 of said web has a thickness of between 10 and 300 
microns. 

16. The bandage of claim 9 wherein said 
drug pellet is substantially circular In 
configuration and has a diameter between 0.5 and 

15 10 cm and a tllickness between 5 and 1,000 microns. 

17. The bandage of claim 16 wherein said 
drug pellet weighs between 1 and 1,000 mg. 

18. The bandage of claim 15 wherein the 
adhesive on each of the surfaces of said carrier w b 

20 comprises acrylic copolymer. 

19. The bandage of claim 18 wherein the 
adhesive coating on the skin contact surface of said 
carrier web Is approsimately twice the thickness of 
the adhesive coating on the Inner surface of said 

25 web. 

20. The bandage of claim 15 wherein the 
adhesive on the slrln contact surface of said carrier 
web comprises acrylic copolymer and the adhesive on 
the Inner surface of said web comprises 

30 etyrene-butadlene-styrene. 

21. The i bandage of claim 20 wherein said 
acrylate copolymer adhesive coating is approslmat ly 
twice the thickness f s«ld 

styrene-butadl ne- tyrene adhesive coating. 
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» *o»ia 9 wherein said 
22. Th bandage « claim » " n « 
v ^ Borises a material .elects from th 
backing sheet comprise* a ■* Mlwittt# 
. „, ^ ft « Aluminum foil* polyester 

polyptopylen*. poly.thy l»n. » poiyw 
ri"in.t. of .l-l- "11 «* P0XT-t.r 

S3. A band.?, tot tt«n«d«c««l ot topic. 
rf.lal.tt.tion of . dt* to th. «.t« th.t.of 

CO " Ptl,ln, .\ lv lo-U,p.t-..bl. b.c*in, .»..t, 

. l«».t ot p,...at^..".ltl*. .dh..lv. 

cov.tK* ..Id b.ckl«9 .b..t, backln , 
a wild dtufl t.talned bet*..n 

,„..t .nd adh..l~ l«y« •«« • n0a " d 0 ^ cont.et 

r..„ .... -r.^r.i-ra.rr.L.. 

with the wearer and th« drug i» 

punctar. ot th. .tt.t*. „ „ w 

24. th. bandaa. ot clal» " " D " 
, b.CUn, .h..t co-ptl... . -"tux "» 

-i. *-<»«* at aluminum foil* polyester, 
aroup consisting or «j.u»*««*- ... 
polytopy l.n.. poly.thyl.n.. polyut.th.n. til*, .nd 
fx-ln". of .lu-lnu. toll .nd ool,..t.t. 

». ,h. b.nd.,. of cl.1- 24 «h.t.ln "id 

I, baCctn, .h..t h.. . thlekn... b.t.^n 6 and SO 

alCtm " 2S. Th. b.«d«. of elU. 23 " 1<S 

dtug p.U«t <~"3 h » b.t»..n 1 and l.««> "»• 

28. th. band.,, of cl.l» 2J -h.t.ln ..Id 
pc ..ut.-.n.Ulv. .dh..i« eo»ptl... an «d»> •»» 
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selected from a group consisting f acrylic 
copolymer , styrene-butadiene-styrene. 
.tyrene-isoprene-.tyrene, and silicone polymer. 

29. The bandage of claim 28 wherein said 
adhesive layer has a thickness between 10 and 150 
microns. 

30. The bandage of claim 28 wherein said 
pressure-sensitive adhesive has mineral oil 
Incorporated therein. 
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